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Notes on Three Eelminth Parasites of Sagitta bedoii
（Chaetognat的）from West Bengal，India
Takeshi SHIMAZU
Nagano PrefecturalCollege，49－7Miwa8－Chome，Nagano380，Japan
Abstract Shimazu，T．1991．Notes onthreehelminthparasitesofSagittabedoti
（Chaetognatha）fromWestBengal，India．JournalofNaganoPrefecturalCollege，
No．46，PP．1′〉8，December25，1991．
Fromthe chaetognath Sagiita bedoiiofWestBengal，India，aredescribedand
figuredunencysted metacercariae and adults of Al）hanurus sp．（Trematoda：
Bunocotylidae），anunenCyStedmetacercariaofDerogenessp．（？）（Trematoda：
Derogenidae），andafourth－Stagela．rva of Goezia sp．（NematOda：Anisakidae）．
Theirsystematic positions andlife cycles arebriefly discussed．
Eey word．S：trematodes，a nematOde，ParaSites，Sagilta bedoti，West Bengal
Chaetognaths，marine planktOnicinver－
tebrates，areknownto serve as hosts for
many species of parasites（Th60dorid畠S，
1989）．This paper reports two digenetic
trematOdesandanematOdefoundina chae＿
tOgnath from West Bengal，India．
二虻aterials and．M二ethod．s
Dr．S．K．Sarkar sent me several small
SamPles of Sagitia bedoii（Chaetognatha）
harboringhelminthparasitesforidentifica－
tion．The samples were taken by himin
theHooghlyEstuary（1at．21037′and21052′
N；long．88003′and88011′E），WestBengal，
India，OnJunelO，1990．Theparasiteswere
digenetic trematodesandanematode．After
dissectedoutofthehostspreservedin4％
buffered formalin，the trematodes were
Stainedwith Delafield，s hemat0Ⅹylinand
mountedinCanada balsam．andthenema＿
todewas cl ared andmountedinglycerin．
Allmeasurements（1engthbywidth）are
givenin millimeters unless stated other＿
wise．Theparas tespecimens are deposited
in the collection of the National Science
Museum，Tokyo（NSMT）．
Metacercariaand，Ad．ultofAphanurussp．
（Trematoda：Bunocotylidae）
（Figs．1－4）
At talof30unencystedw■OrmS（NSMT－
P13664－3666）were obtainedfromthetrunk
COelom of the chaetognath．Nineteen of
them wereimmaure or metacercaria，e，and
the rest wer  ovlgerOuS Or mature adults．
Fourbe ter－PrePared，1arger wholermounts
Were meaSured．
Descril）tion．Bodyspindle－Shaped，Plicate，
0．48－0．73b  O．12－0．25；forebody O．12long，
17－26％　of total bodylength．Alarge
l
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Figs．1－5．Metacercariae and adlユ1tS foundin Sagiiia bedoiifrom West Bengal，India．
Figs．1－4．Unencystedmetacercariae and adults of Aj，hanurus sp．1：Entire worm，adult，
ventralview．ThetubularprotrlユSioninthe terminal body cavityisindistict．2：
Posterior end ofbody，metaCerCaria，Ventralview．3：Posterior end of body，adult，
1ateral view．Thelining of theterminalbodycavityislacking，and，aSmall，PrOtrud－
ing ecsomaispresent（SeeteXt）．4：Terminalgenitalia，metaCerCaria，lateralview．
Fig．5．　An unencystedmetacercaria of Derogenessp．（？），entire worm，Ventralview．
（Scale bars：0．2mmin Fig・1；0．1
eversiblecavitypresentatposterior end of
body，uSual1ylinedwith a thick，Villous，
hematoxylin－POSitive，nuCleated，POSSibly
Cellularlayer；a Small，thin tubular pro－
tmsionofbodyrisingfrombottomofcavity，
With a smoothtegument．Oralsucker0．04－
0．05byo．04－0．06；pbarynxo．03byO．02－0．03；
esophagusshort；intestinal cecaundulating，
eachmakingaloopdorsal1ytoventralsu．ck－
er，SOmetimeslinedwithlarge unstained
Cellsin theirposteriorhalves，terminating
2
mmin Figs．2－5．）
blindlynearposterior endof body．Ventral
suckerlarge，0．07－0．09byo．09－0．11；SuCker
width ratiol：2．1－2．2．Testes diagonal，
elliptic l，about equatorial，0・03－0・09　by
O．05－0．08．Seminal　vesicle globular，thin－
w led，PreteStictilar，large，0・06－0・llin
diameter．Pars prostaticalong，reaChing
ventral sucker，0．1ト0．17long；PrOStatic
cellslarge；ejaculatory duct fairlylong，
slユrrOundedbysmal1glandcells5ustbefore
ent ringsinus sac；ejaculatoTyVeSiclenot
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seen．Sinus sac oblong，thick－Walled，in
front Of ventral　stlCker；hermaphroditic
ductwithin an amuscular temporary sinus
organ，Slender，Wartyonitsanteriorhalf7
slight1yprotrusible・Genital a上rium fairly
deep；genitalporemedian，Ventralt00ral
sucker．Ovaryposttesticular，0．0570．07by
O．05－0．12．00tyPe COmPlexnotworkedout．
Uterusoccupyingmost available parts of
hindbody；uterineseminalreceptaclepres－
ent；SPhincternot seen just before sinus
sac．Eggs19－24by8－13pm．Vitellariuma
Single ovalmass，1arge，POStOVarian，0．05－
0．07by O．06－0．14．Main excretory dlユCt Or
excretoryvesicle dividing about testicular
level，rumingthroughprotruSionin七ermi－
nalbodycavityt00PenOnits tip；COllecL
ing ductsfusingdorsallyto pharynx．
Discussion．Thistrematodebelongsto the
genus APhanurusLooss，1907，inthefami1y
Bunocotylidae Dollfus，1950，SenSu Gibson
and Bray（1979）．Possibly，itis A．mono－
lecithus（Srivastava，1941）Manter，1947
（＝Sfem′如け〟ざ∽ロ即geCgfゐ祝g Srivastava，1941），
becauseitis similaringeneralmorphology
andespeciallyineggsizeto，thoughsmaller
Onthewholethan，thelatter（Srivastava，
1941）．Theadultstage ofthelatteriscom－
monin the stomach of the fish CILゆea
illisha［sic］intheBayofBengal，theGanges
andJumna rivers at Allahabad，and the
Arabian Sea（Srivastava，1941）．Chauhan
（1954）synonymized this species with A．
Siossichi（Monticelli，1891）Looss，1907，the
typespecies of the genus．Itis uncertain
Whether chaetognaths acquireinfectionby
ParaSites by feeding on the seconヨ，inter－
mediatehost，PrObablycopepods，harboring
metacercariae or adults as a transport
（paratenic）hostorbyswallowingcercariae
dir ctly as a secondintemediatehostorby
both［fo  discussion，SeeKQie（1979，1990）］．
There has been considerable commenヒin
theliterature as to whether Al）haluWuS
POSSeSSeSOrlacksaneCSOma，butthisques一
七ionllaS nOt yet been resolved（Gibson
and Bray，1979）．Gibson and Bray（1979）
Said that avestigialecsomamaybepresent
in the genus．Srivastava（1941）described
and figu ed smallecsomain A．monoleci－
ihus．Thepresenttrematodehas atubular
PrOtrusion，throughwhichthestemofthe
excretory vesic e runs，in a terminalbody
cav ty．Th  protmsionis smooth and prob－
ablyirretractile．Theterminalbody cavity
is eve sible andlined with a nucleated，
POSSiblycellular，1ayer．Thedevelopmental
0rig ofboththe tubular protruSion and
theterminal odycavityisunknown．Litt1e
s known ftheprocessofformationofth占
ecsomain ecsomate hemiurids．Hemiurid．
metacercariae with the terminal cavity
li d with a thick，Villouslayerhave a：S）
been recorded from marine planktonicin－
Vertebrates（Dollfus，1960；Reimer et al．，
1975；KQie，1990）．According to Matthews
andMatthews（1988），inanecsomatehemi－
urid，Leciihochirium furcolabiaium（Jones，
1933）I）awes，1947，the terminalbody cav－
ityis formed not as aninvagination of
the body but as a bulbous dilatationofthe
posterior section of the stem of the Y－
Shaped excretoryvesicle；inmesocercariae
［sic］in copepods，thewallofthis section
becomes progressively thickenedinb an
cscma with a nucleatedlining（Or an
3
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ecsomalprotegumentofMatthewsandMat－
thews，either a complete cellular or an
intompletesyncytiallayer）；andthelining
is eventually modifiedinto ah anucleate
SynCytialtegument of the protrusible ec－
SOmainmetacercariae［sic］enclosedwithin
fibrous capsules ofhostoriginattached七〇
七he mesenteric membrane of visceral or－
gans ofsmall fish．［Morphologically，the
mesocercariaofMatthewsandMatthewsisa
5uvenile，hence a metacercaria．Todistin一
guishthetwo5uveniles，itwouldbeenough
to callthem early andlate metacercariae，
Or Premetacercaria and metacercarla，in－
Stead of obsclユringthenatureofthediffer－
ence between the two stagesintermediate
betweencercariaandadult（PearsDn，Per－
SOnalcommunication）．］AccordingtoKtie
（1990），inanotherecsomatehemiurid，Bbmi一
弘プ′〝gJ加ゐef Odhner，1905，aSmall protrlユー
Sible ecsっma・has a thick，Villouslining
inmetacercariaein copepods；thelining
is shed shortly after themetacercariaeare
freedfromthe copep〇d hemocoel［in the
Stomachof fishhosts？］；andthetegument
belowis smooth asin adults．In either L．
舟rcolabiaiumor Hluehei，thetubularpro一
七rusionas seenin the present trematode
is not formed．If Matthews and Matthews
（1988）and KQie（1990）are correctintheir
interpretationoftheprocess of formation
Oftheecsoma，theprocessintheirspecies
maydifferfromthatinthepresentspecies．
Inthelatter，thelining of the terminal
b⊃dycavityis rarely cast off duringits
devel。pmentinchaetっgnaths（Fig．3）．The
adlユltfiguredin Fig．3　resembles thatof
AmOIWlecithus（Srivastava，1941，fig．1）in
4
morphology of the posterior end of the
body．Itseems tomethatinthisspecimen，
theliningalreadydisappearedandthatthe
tubul r protrusion thickenedalittle and
protrudedoutofthesoma・Iconsiderthat
thetubularprotrusionisavestigialecsoma，
whichhoweverhardlydevelopsanyfurther
becaus itWaS VerySmalleveninthema一
七ure adultS．
Met cercaria′Ofヱ）erogeng＄Sp．（？）
（Trematoda‥Derogenidae）
（Fig．5）
A single unencysted，Well－developed
metacerca ia（NSMT－P13667）wasobtained
fromthetrunkcoelomofthechaetognath・
DescriPti n．BDdy oval，nOt eCSOmate，
s ooth，0．29byO・15；foreb〇dyo・141ong，
48％of七〇七alb〇dylength・OralsuckerO・05
byO．06；PharynxO・05by O・03；eSOPhagus
short；int stinal ceca slight1ywinding，
t rminatingblindlynear posterior end of
body．V ntralsuckerlarge，0・09in diam，
eter；SuCker　width ratiol：1・5・Testes
globular，diagona17abDutmidlevelofbody，
0．03，0．05byO．04－0．06・Seminalvesicleoval・
thin－Walled，betweentestes，0・03indiam－
ter．Parsprostaticadorsalt0Ventralsuck－
er，SurrOund dbyprostatic cells；ejacula－
toryductshortbeforeenteringsinussac・
S ussacrather thick－Walled；Permanent
sinu  organ pr ent，muSCular，COnical・
Geni ala riumshallow；genitalporeshifted
inistrally，Ven ral at pharyngeallevel・
0varyindented，POSttesticularl O・03by
O．04．0。tyPe COmPlex not WOrked ou七・
日terus extendingposteriortovitellarium・
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Vitellariumcomposedofatleast4lobesor
bra．nches，0．04by o．06，eaChlobefurther
lobulated．Excretorysystemnotworkedout．
Discussion．This trema，tOde seems to fall
withinthe genera DerogelWS Ltihe，1900，
andDerogenoidesNicol1，1913，inthefamily
DerogenidaeNicoll，1910，SenSuGibsonand
Bray（1979）．These two differ from ea・Ch
Otherin egg shape（roundeiversuspointed
at the anopercularpole，reSPeCtively）．The
formeris c〇mmOn，butthelatteris rare．
In thelobed or branched vitellarium，the
trematOdeis similar七つかβγOgg乃eg gdがJa－
niszewska，1953，Which pa．rasitizes thein一
七estine of the fish肋Ilus barbatus of the
Adriatic Sea（Janis2；eWSka，1953），butit
has alarger seminalvesicle．Itremains to
beidentified．Itisuncertainwhetherchae－
tognaths acqulreinfection by parasites by
feeding on thesec〇ndintermediate hDSt，
PrObably copepods，harbつring metacercar－
iaeoradults as atranspDrt（paratenic）host
OrSWallowlngCerCariaedirectlyasasecond
intermediatehostorby b〇th．KQie（1979）
hypothesized the first route ofinfection
forヱ），かαrfczは（M肌1er，1784）Looss，1901，
metacercariae and adults of which have
OftenbeenrecDrdedfrom chaetognaths of
Various speciesin various waters（Th63do－
ridもS，1989）．
Follr蝕一StageIJarVa Of（；ogz孟α　Sp．
（Nematoda：Anisakidae）
（Figs．6－9）
Asingle specimen（NSMTTAs2117）was
foundin the trunk coelom of the chaeto＿
gnath．It was alarvain the middle of the
molt：The posterior two－thirdsofthebDdy
WaS Stillleftinthecuticleofthepreceding
larvalstage．The shed cuticle was finely
transversely striated with a small conical
boring t00th by the mouth onits anterior
tipandashortb untly－POintedtailbutwith
no other armatures，
加scγ煩わ玖BOdyst0叫　0．81byo．10；tail
blunt，Sh〇rt，0．05long．Cuticular rings
denser near anterior end of b〇dy，incom－
Plete n ant riormostseveralbut complete
in others；POS erior spines of each ring
un qualinlength，becoming smaller and
SParSerin more pDSterior partsofbDdybut
SOmeWhatlarger and denser agaln arOund
levelof rectum．Lips3，flattened；eS〇Pha一
gus claviform，0．12long；Ventriculusindis－
t ct；Ventricular appendagelong，POSSi－
bly icylindr cal，0．41long；intestinethick，
0．59long；intes ina．1ceclユmSmall，0．02long；
rectum O．05long．Nerve ring，eXCretory
Org nS a d geni alorgans not worked out．
Dis ussion．This ematode belongs tっ　the
genus Goezia Zeder，1800，adults of which
ParaSitizethest machorintestineoffishes
and reptilesin freshwater，eStuarine and
marine habitats．Adult males，eSPeCially
theircaudalpapillae，areneCeSSarytOiden一
七ify most species（Deardorff and Over－
street，1980）．EcologiCal1yand morpholog－
ically，thenematOdeseems tO be ralated
toG．gavialidisMaplestOne，1930・This spe－
cies was described from a single female
specimenfotlndinthestOmaChoftheIn－
diangavialGavialisgangeiicusin the CaL
cuttaZoologicalGard．ens（Maplestone，1930）．
Two other knownIndian species，G．chiiali
Zaidian  Khan，1975（＝Goezia sp．of Rai，
5
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Figs・6－9・A fourth－Stagelarva of Goeziasp．foundinSagiitabedoiifromWestBengal，India．
6：Entire worm，almostlateral view．7：Anterior end，Of body，Showing one halfside
asinFig．6．8：Anteriorendofbody，Showingtheot．herhalfside．9：AnteriOrendofthe
Shed cuticle ofthe precedingthird－Stage
（Scale bars：0．2mmin Fig．6；0．1mm
1967）（freshwater），and G．asl）inulosa Arya，
1978（marine），have no cuticular spines
（Zaidiand Khan，1975；Rai，1967；Arya，
1978）．Thislarva remains unidentified．
Thelife cycle of G．ascaroides（Goeze，
1782）RaillietandHenry，1915（freshwater），
WaS eXPerimentallyelucidatedbyMozgovo‡
ei al．（197ユ）．Theintermediate host for this
nematodeis the copepod DiaPiomus casior
in which the nematode develops tO an
6
larva，Showing a boring tooth by the mouth．
in Figs．7－9．）
infective third－Stagelarva；the third－Stage
larva has a finely transverselystriated cu一
ticle devc）id of spines，a bっringtっoth，a
ventricular appendage，anintestinalcecum
and agenital prlmつrdium；the third－Stage
larva，Wheningestedin七〇the final h〇St，
a catfish，mOlts tWiceinto the fourthand
then hefifth or adult stage of develop－
ment；and thefourth－Stagelarva has cu－
ticulars lneS and threelipsbutnoboring
Three Helminth Parasites of Sagiiia bedoti
tooth．It seemslikely from this and the
above description that the present nema一
todeis a fourth－Stagelarvainthe middle
Pfthethird moltandthatthecha．etognath
SerVeS aS a reSerVOir host，Which acquires
ip．fectionbythethird－Stagelarvabyfeed－
ing upon an unknown trueintermediate
host，mOStpresumably a copepod，harbor－
ingit．Deardorff and Overstreet（1980）
Obtained alarvawith cuticular spines of
G．sinamora Deardorff and Overstreet，1980，
fromthefish77laI）iaaureaanddetermined
it as a third－Stagelarva．However，it may
havebeen afourth－Stagelarva．
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